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R a t e s ,  T i m e s  a n d  S o u r c e s  o f  N i t r o g e n  o n  Wheat 
T h i s  t r i a l  w a s  p u t  o n t o  a s i t e  a d j a c e n t  t o  M e l  M a s o n ' s  s o u r c e  o f  nitrogen 
t r i a l  a n d  t h e  C S I R O ,  1 5  N p l o t s  t o  p r o v i d e  s o m e  e x p l a n a t i o n  o f  t h e  results 
f r o m  t h e  l i m i t e d  t r e a t m e n t s  i n  t h o s e  t r i a l s .  T h e y  w e r e  d e s i g n e d  t o  monitor 
s o i l / f e r t i l i z e r  n i t r o g e n  t r a n s f o r m a t i o n s  w i t h  t i m e .  U n f o r t u n a t e l y  t h e  s i t e  of 
t h i s  t r i a l  w a s  v a r i a b l e .  T h e  e n d  m o s t  s i m i l a r  t o  t h e  o t h e r  t r i a l s  w a s  deeper 
a n d  s a n d i e r  a n d  s t o r e d  l e s s  w a t e r  t h a n  t h e  o t h e r  e n d  w h e r e  c r o p  g r o w t h  w a s  far 
better. 
T r i a l  n o . :  87WH51 
L o c a t i o n :  A d j a c e n t  t o  t h e  w e s t e r n  e n d  o f  t r e e  b l o c k  i n  3BE a t  WHRS 
S o i l :  W o n g a n  sand 
H i s t o r v :  C e r e a l  c r o p  i n  1986 
Seasonal: 1 5 / 6  a t  s e e d i n g  n i t r o g e n  t r e a t m e n t s  topdressed 
1 6 / 6  s i t e  s e e d e d  w i t h  5 0  k g / h a  e r a d u  wheat 
1 5 0  k g / h a  super 
1 5 / 7  a n d  1 2 / 8 ,  a p p r o p r i a t e  n i t r o g e n  t r e a t m e n t s  t o p d r e s s e d .  The 
s e a s o n  w a s  v e r y  d r y  i m m e d i a t e l y  a f t e r  s e e d i n g .  I t  w a s  unlikely 
t h a t  a n y  l e a c h i n g  f r o m  t h e  r o o t  z o n e  t o o k  p l a c e .  T h e  h i g h  levels 
o f  n i t r o g e n  ( 1 5 0  k g / N / h a )  a p p e a r e d  t o  c a u s e  r o o t  d a m a g e  (salt 
t o x i c i t y ? )  e a r l y  b e c a u s e  t h e s e  t r e a t m e n t s  s h o w e d  w a t e r  stress 
d u r i n g  t h e  e a r l y  A u g u s t  d r y  p e r i o d  a n d  t h e  p l o t s  w e r e  severely 
s t r e s s e d  d u r i n g  t h e  3% w e e k  d r y  s p e l l  i n  September. 
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87WH51 
T Source kg 
N/ha 
Time 29 
15/7 
D r y  w e i g h t  t/ha 
5 8  8 5  106 
1 3 / 8  9 / 9  30/9 
BY 
t/ha 
Harvest 
GY 
t/ha 
18/11 
H I  TGW 
% gm 
1 (NH4)2SO4 Nil AS 0.05 0.35 1.51 2.86 3.89 1.92 49 41.7 
2 (NH4)2SO4 10 AS 0.05 0.50 1.63 2.86 4.21 2.05 49 41.6 
3 (NH4)2804 25 AS 0.06 0.60 2.41 4.63 5.30 2.54 48 39.8 
4 (NH4)2SO4 50 AS 0.06 0.61 2.48 3.35 4.56 2.12 46 34.3 
5 (NH4)004 75 AS 0.06 0.60 2.68 3.61 4.12 1.90 46 31.1 
6 (NH4)2SO4 150 AS 0.04 0.57 2.39 3.04 3.60 1.64 45 29.0 
7 Urea Nil AS 0.04 0.28 0.82 1.66 • 2.57 1.23 48 41.2 
8 Urea 10 AS 0.06 0.42 1.65 3.53 4.77 2.33 49 40.7 
9 Urea 25 AS 0.06 0.60 2.35 4.10 5.10 2.46 48 40.1 
10 Urea 50 AS 0.07 0.66 2.92 4.40 5.40 2.64 49 39.4 
11 Urea 75 AS 0.06 0.71 2.83 4.14 5.02 2.34 46 36.5 
12 Urea 150 AS 0.06 0.66 2.93 3.79 4.77 2.19 46 34.0 
13 Urea 10 4WAS - 0.34 1.66 3.21 3.75 1.81 48 40.5 
14 Urea 25 4WAS 0.46 2.22 3.83 5.60 2.77 49 41.5 
15 Urea 50 4WAS 0.39 2.29 3.75 4.53 2.17 48 39.4 
16 Urea 75 4WAS - 0.50 2.70 4.21 5.07 2.38 47 37.8 
17 Urea 150 4WAS - 0.50 3.04 4.89 5.72 2.67 47 36.4 
18 Urea 10 8WAS - 1.18 2.14 2.76 1.36 49 40.8 
19 Urea 25 8WAS - 1.80 3.39 4.64 2.26 49 40.7 
20 Urea 50 8WAS - - 2.09 3.87 5.48 2.61 48 40.3 
21 Urea 75 8WAS - - 1.73 2.96 3.25 1.53 47 36.7 
22 Urea 150 8WAS - 1.77 3.09 3.69 1.72 47 38.0 
N o t e  T r e a t m e n t s  1 a n d  7 a r e  r e p l i c a t e s  o f  t h e  n i l .  T h e  v a r i a b i l i t y  o f  their 
r e s u l t s  r e f l e c t  t h e  s i t e  v a r i a t i o n  a s  e a c h  t r e a t m e n t  w a s  replicated 
t h r e e  t i m e s .  Y i e l d s  s e e m e d  t o  b e  b e t t e r  w h e r e  t h e  p r o f i l e  h a d  a mottled 
z o n e  a t  a b o u t  1 5 0  c m .  S u c h  p r o f i l e s  s t o r e d  a l m o s t  t w i c e  a s  m u c h  water 
a t  f i e l d  c a p a c i t y  a s  s e e m i n g l y  s i m i l a r  ( t o  1 5 0  cm)  p r o f i l e s  w h i c h  did 
n o t  h a v e  t h e  m o t t l e d  z o n e  w i t h i n  2 0 0  cm o f  t h e  surface. 
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87WH51 D e v e l o p m e n t  a n d  y i e l d  components 
T Source kg 
N/ha 
Time Shoots/ 
plant 
1 2 / 8  9/9 
% of 
% H e a d  H e a d  H e a d s  G r a i n s  Grain 
H e a d s  e m e r g e d  m a t u r e  m - 2  h e a d - 1  m-2 
1 8 / 1 1  9 / 9  2 6 / 1 0  1 8 / 1 1  1 8 / 1 1  18/11 
1 (NH4)2SO4 0 AS 2.6 2.8 1.5 0 3 192 24 4,600 
2 (NH4)2SO4 10 AS 3.4 3.6 1.5 3 3 182 27 4,930 
3 (NH4)2SO4 25 AS 3.6 4.1 1.6 25 17 205 31 6,390 
4 (NH4)2SO4 50 AS 4.4 3.9 1.6 27 70 196 31 6,120 
5 (NH4)2SO4 75 AS 4.4 4.3 1.6 57 77 205 30 6,110 
6 (NH4)2SO4 150 AS 4.4 4.2 1.6 70 88 197 27 5,490 
7 Urea 0 AS 2.8, 2.4 1.2 0 1 148 20 2,990 
8 Urea 10 AS 3.3 2.9 1.6 1 4 207 28 5,710 
9 Urea 25 AS 4.4 3.7 1.6 5 12 205 30 6,140 
10 Urea 50 AS 4.4 3.7 1.7 22 30 215 31 6,710 
11 Urea 75 AS 5.0 3.9 1.6 37 57 207 31 6,380 
12 Urea 150 AS 4.7 4.6 1.7 50 70 211 30 .6,370 
13 Urea 10 4WAS 3.4 3.0 1.3 0 4 165 27 4,470 
14 Urea 25 4WAS 3.4 3.3 1.7 7 7 218 31 6,670 
15 Urea 50 4WAS 3.4 3.5 1.6 5 22 201 27 5,510 
16 Urea 75 4WAS 3.6 3.4 1.8 7 30 219 28 6,220 
17 Urea 150 4WAS 4.2 3.9 2.1 5 33 266 28 7,330 
18 Urea 10 8WAS - 2.4 1.2 0 2 151 22 3,330 
19 Urea 25 8WAS 3.1 1.6 0 9 203 27 5,510 
20 Urea 50, 8WAS 3.2 1.9 0 4 240 27 6,460 
21 Urea 75 8WAS - 3.5 1.3 0 13 168 25 4,170 
22 Urea 150 8WAS - 5.1 1.5 0 20 184 25 4,520 
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87WH51 N i t r o g e n  i n  t o p s  ( k g  N/ha) 
Source k g  N/ha 
D.A.5 
Time 
29 
15/7 
58 
13/8 
85 
9/9 
1 0 6  Grain 
3 0 / 9  18/11 
1 (NH4)2SO4 0 AS 2.4 8 26 37 
2 (NH4)2SO4 10 AS 2.8 12 22 33 
3 (NH4)2504 25 AS 3.3 18 35 51 
4 (NH4)2SO4 50 AS 3.7 21 38 40 
5 (NH4)2804 75 AS 3.4 23 48 50 
6 (NH4)2804 150 AS 2.6 26 48 50 
7 Urea 0 AS 1.9 7 11 18 
8 Urea 10 AS 3.1 12 24 40 
9 Urea 25 AS 3.1 18 36 49 
10 Urea 50 AS 3.9 22 46 47 
11 Urea 75 AS 3.7 27 44 51 
12 Urea 150 AS 3.4 27 56 53 
13 Urea 10 4WAS 10 24 34 
14 Urea 25 4WAS 14 35 44 
15 Urea 50 4WAS 14 34 46 
16 Urea 75 4WAS 18 46 53 
17 Urea 150 4WAS 21 63 71 
18 Urea 10 8WAS 18 25 
19 Urea 25 8WAS 32 43 
20 Urea 50 8WAS 46 53 
21 Urea 75 8WAS 43 49 
22 Urea 150 8WAS 52 52 
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A t  o r  n e a r  m a t u r i t y  a l o t  o f  c r o p s  i n  t h e  w h e a t b e l t  i n  1 9 8 7  l o o k e d  like 
m i x t u r e s  h a d  b e e n  s o w n .  T e n  t o  2 0  p e r  c e n t  o f  h e a d s  ( d i s t r i b u t e d  a t  random) 
w e r e  u p r i g h t  w h i l e  t h e  r e m a i n i n g  h e a d s  w e r e  n o d d i n g .  S e v e r a l  h y p o t h e s e s  were 
p u t  f o r w a r d  t o  e x p l a i n  t h i s  p h e n o m e n o n  i n c l u d i n g  s u c h  t h i n g s  a s  t h e  u s e  of 
c o p p e r  d e f i c i e n c y  s u s c e p t i b l e  v a r i e t i e s  a n d  w h e a t  r o o t s  f o l l o w i n g  l u p i n  root 
c h a n n e l s  t h r o u g h  h a r d  p a n s .  T h i s  l a t t e r  w a s  d i s c a r d e d  w h e n  t h e  p h e n o m e n o n  was 
o b s e r v e d  a c r o s s  r i p p i n g  t r i a l s  r e g a r d l e s s  o f  t r e a t m e n t .  A w n e d  varieties 
a p p e a r e d  t o  s h o w  t h e  e f f e c t s  w h i l e  a w n l e s s  o n e s  d i d  not. 
T h e  e f f e c t  o c c u r r e d  a c r o s s  t h e  t r i a l  87WH51 a s  w e l l  i n  t h e  s u r r o u n d i n g  bulk 
c r o p .  O n  t h e  t r i a l ,  n o d d i n g  h e a d  n u m b e r s  w e r e  i n  p r o p o r t i o n  t o  t h e  % head 
m a t u r i t y  s c o r e  t a k e n  o n  2 6 / 1 0 / 1 9 8 7 .  S a m p l e s  o f  n o d d i n g  a n d  e r e c t  h e a d s  were 
t a k e n  f r o m  t h e  n i t r o g e n  r a t e s  ( b u l k e d  a c r o s s  r e p s )  o n  1 8 / 1 1 / 1 9 8 7  w i t h  the 
f o l l o w i n g  results. 
Treatment G m / h e a d  S e e d / h e a d  M g m / s e e d  Yield 
N o d  E r e c t  N o d  E r e c t  N o d  E r e c t  t/ha 
1 .  N i l  1 . 3  1 . 5  3 0  3 5  4 4  4 2  1.6 
1 4 .  2 5  k g  N / h a  4WAS a s  U r e a  1 . 3  1 . 6  3 2  3 6  4 0  4 3  2.8 
1 5 .  5 0  k g  N / h a  4WAS a s  U r e a  1 . 2  1 . 5  3 1  3 8  3 8  4 0  2.2 
1 6 .  7 5  k g  N / h a  4WAS a s  U r e a  1 . 2  1 . 6  3 1  3 9  3 9  3 9  2.4 
1 7 .  1 5 0  k g  N / h a  4WAS a s  U r e a  1 . 1  1 . 5  3 0  3 7  3 6  3 9  2.7 
6 .  1 5 0  k g  N / h a  AS a s  ( N H 4 ) 2 S O 4  1 . 0  1 . 4  2 6  3 7  3 7  3 7  1.6 
A r e d u c t i o n  i n  w e i g h t  p e r  h e a d  o n  t h e  n o d d i n g  h e a d s  a s  n i t r o g e n  level 
i n c r e a s e d ,  r e f l e c t e d  c h a n g e s  i n  s e e d  n u m b e r  p e r  h e a d  r a t h e r  t h a n  s e e d  weight. 
T h e  g r a i n  w a s  a l s o  a n a l y z e d  f o r  c o p p e r  a n d  z i n c  c o n c e n t r a t i o n s  w h e r e  critical 
l e v e l s  i n  g r a i n  a r e  a b o u t  1 . 1  p p m  C u  a n d  8 p p m  Zn. 
Treatment C o p p e r  p p m  Z i n c  ppm 
N o d  E r e c t  N o d  Erect 
1 2 . 1  2 . 3  1 4  13 
1 4  1 . 8  1 . 8  1 2  10 
1 5  1 . 8  1 . 9  1 5  12 
1 6  1 . 5  1 . 7  1 5  12 
1 7  1 . 9  1 . 5  2 0  13 
6 1 . 9  1 . 8  2 3  16 
C o p p e r  a n d  z i n c  d e f i c i e n c y  d o  n o t  s e e m  t o  b e  t h e  c a u s e  o f  t h e  problem. 
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87WH51 P r o f i l e  w a t e r  c o n t e n t s  (w/w%) 
Treatment 
d e p t h  (cm) 12/8 
B a r e  soil 
3 0 / 9  18/11 30/9 
1. N i l  k g  N/ha 
18/11 
0 -  20 6.1 3 . 9  2.5 2.2 1.3 0.9 
2 0 -  40 6.6 4 . 9  4.5 3.1 2.7 0.4 
4 0 -  60 6.6 5 . 0  4.8 3.7 2.9 0.8 
6 0 -  80 7.0 5 . 4  5.0 4.1 3.0 1.1 
80-100 7.2 5 . 6  5.2 4.7 3.5 1.2 
100-120 6 . 1  5.4 5.3 4.5 0.8 
120-140 6 . 4  5.9 6.0 5.2 0.8 
140-160 6 . 7  6.3 6.5 5.6 0.9 
160-180 6 . 6  6.5 6.7 5.4 1.3 
180-200 6 . 4  6.9 7.0 6.0 1.0 
Treatment 16. 7 5  k g  N / h a  4WAS 6. 1 5 0  k g  N/ha 
d e p t h  (cm) 30/9 1 8 / 1 1  A 30/9 18/11 L. 
0 -  20 2.1 1 . 6  0.5 1.9 2.1 -0.2 
2 0 -  40 2.9 2 . 9  0.0 3.2 3.8 -0.6 
4 0 -  60 3.3 3 . 1  0.2 4.0 3.6 0.4 
6 0 -  80 3.8 3 . 4  0.4 4.3 3.9 0.4 
80-100 4.3 3 . 9  0.4 4.8 4.4 0.4 
100-120 5.4 4 . 8  0.6 4.8 
120-140 6.0 5 . 6  0.4 5.6 
140-160 6.7 6 . 0  0.7 5.7 
160-180 7.1 6 . 2  0.9 6.0 
180-200 7.4 6 . 4  1.0 6.1 
T h e s e  p r o f i l e s  a r e  t h e  m e a n  o f  s i x  h o l e s  ( 2  p e r  p l o t  x 3 r e p s ) .  B e c a u s e  of 
t h e  v a r i a t i o n  i n  c r o p  g r o w t h  a n d  s o i l  w a t e r  r e t e n t i o n  a c r o s s  t h e  s i t e  these 
m e a n s  s h o u l d  b e  t r e a t e d  w i t h  caution. 
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